America at 1/8 degree spatial resolution.
[2] Drought is a multi-faceted phenomenon that occurs 31 across a range of temporal and spatial scales and is 32 experienced across a range of societal sectors that are 33 dependent on climate and water resources [Wilhite, 2000] . 34 Many indicators used to describe drought are derived from 35 analyses of climate variables such as precipitation and 36 temperature. The impacts of drought are a consequence of 37 climate anomalies, as well as of human water use practices, 38 but many impacts are more directly related to the resulting 39 hydrologic conditions. Several drought indices attempt to 40 incorporate the interaction of the land surface with climate, 41 including, e.g., the Palmer Drought Severity Index (PDSI) 42 [Palmer, 1965] , but the conceptual moisture accounting of 43 the PDSI (and related indices) represents evaporative effects 44 crudely and omits snow accumulation and melt entirely 45 [Alley, 1984] . Others, such as the Standardized Precipitation 46 Index (SPI) [McKee et al., 1993] are purely related to 47 climate. Soil moisture is also recognized as an important 48 indicator of drought for agriculture and other sectors. The 49 National Oceanic and Atmospheric Administration (NOAA) 50 Climate Prediction center (CPC), for example, uses a 51 simplified water balance model [Huang et al., 1996] 156 bution whereas the Gamma distribution may perform better 157 for low runoff values. The 3-parameter LN and Generalized 158 Extreme Value distributions may have even better general 159 applicability for runoff over widely varying hydro-climatic 160 regimes. Where a satisfactory distribution fit cannot be 161 achieved, an alternative is to estimate percentiles empirically. 162 Care must be taken to negotiate the first two steps above so as 163 to minimize errors in estimating the probability of runoff, 164 particularly in arid regions where runoff may be intermittent. 165 Note that SRI units are non-linearly related to percentiles, so 166 a change in SRI from À2 to À3 equals a smaller percentile 
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[9] We illustrate differences in the behavior of the SPI [11] The hydrologic importance of precipitation varies 218 greatly depending on the seasonal precipitation climatology 219 and the current land surface moisture state. Figure 3 shows 220 the 3-month SPI and SRI values for the Feather R. basin 221 together with daily basin areal averages of observed accu-222 mulated water year precipitation and simulated soil mois-223 ture, SWE and water year runoff for the drought year of 224 1991 and the flood year of 1995. In 1991, recorded 225 precipitation in March was 300 percent of average, which 226 is evident in the step change in accumulated precipitation, 227 soil moisture and runoff, increases in SWE, and return to 228 above normal of the 3-month SPI. The recharge of low soil 229 moisture, however, diminishes runoff, muting the SRI 230 recovery. Qualitatively, these dynamics are corroborated 231 by reports of Dziegielewski et al. [1993] : ''Since the onset 232 of drought in 1987, California has experienced at least one 233 month of above-normal precipitation during each water 234 year. . .However, these precipitation 'bursts' were not ade- 293 indices for drought monitoring and management. Due to the 294 popularity of the SPI, the multi-period SRI framework for 295 runoff is likely to be familiar to the drought research, moni-296 toring and management communities. Whereas climate-297 based indices describe the climate anomalies in isolation 298 from their hydrologic context, hydrologic indices directly 299 describe the effects of climate anomalies on current hydro-300 logic conditions as governed by land surface physical pro-301 cesses. One strength of a runoff-based index is that it can be 302 forecast, and its predictability depends not only on climate 303 outlooks, for which seasonal skill is generally low, but on 304 hydrologic initial conditions, which in some seasons largely 305 determine future runoff (e.g., spring snow state in the western 306 US). A second strength is that calibrated runoff simulations 
